This journal is © The Royal Society of Chemistry 2013 J. Name., 2013, 00, 1-3 | 1 3 and MoO 3 in a 1 : 1 : 6 molar ratio at 850 °C in evacuated silica ampoules yielded in colorless, platelet-shaped single crystals of YFMo 2 O 7 . SiO 2 was dissolved from the ampoule wall in small amounts, but could be removed from the crude product by treatment with hydrofluoric acid (20 %). The title compound crystallizes monoclinically in space group P2/c with two formula units per unit cell with the dimensions a = 4.2609(2), b = 6.5644(4), c = 11.3523(7) Å, and β = 90.511(2)°. Its crystal structure contains crystallographically unique Y 3+ cations in a pentagonal bipyramidal environment consisting of two F -anions in apical and five O 2-anions in equatorial position.
Introduction
The quest for energy efficient materials became the major effort of scientific research for more than the last decade. This includes the search for compounds, which display the ability to convert invisible electromagnetic radiation into visible light. In the past, oxidomolybdates(VI) of yttrium (e. g. Y 2 
X-ray crystallography
The X-ray powder patterns were measured on a Stoe STADI P diffractometer with a position-sensitive detector using germanium-monochromatized Cu-Kα radiation (wavelength: λ = 1.5406 Å, step size 0.1°, irradiation time 60 s). The refinement of the powder diffractogram ( Fig. 1) was performed with the help of the program FULLPROF (Version 2K
2 ) implemented in the WINPLOTR program suite. 6 Deviations of intensities within the powder diffractogram are due to texture effects of the mostly platelet shaped microcrystals. Details of the data collection and the structure refinement 9 are summarized in Table 1 , atomic positions and coefficients of the isotropic thermal displacement parameters 10 are shown in Table   2 , and motifs of mutual adjunction 11 as well as interatomic distances are given in Table 3 . 
IR and Raman spectroscopy
The infrared spectrum of YFMo 2 O 7 was recorded on a Thermo Scientific Nicolet iS5 spectrometer equipped with an ATR unit using a diamond crystal measuring the reflection of the powdered sample. Raman spectroscopy was performed with the help of a Thermo Scientific DXR SmartRaman 780 spectrometer using a green excitation laser (wavelength: λ = 780 nm) for irradiation of the compressed powder sample.
UV-Vis and luminescence spectroscopy
Diffuse reflectance spectra were collected on a J & M TIDAS UV-Vis-NIR spectrophotometer equipped with a reflectance measuring geometry. A barium sulfate standard was used as white reference and the Kubelka-Munk function was applied to obtain band-gap information. 12 The position of the onset point of the band gap was determined by the intersection of the linear fit at the steepest slope with the linear baseline fit of the spectrum. The maximum of the band gap was determined by the position of the inflection point in the steepest slope within the spectrum. Solid-state excitation and emission spectra were recorded at room temperature using a Horiba FluoroMax-4 fluorescence spectrometer equipped with a xenon discharge lamp scanning a range from 200 to 800 nm. Electronic transitions were assigned according to the energy-level diagrams of trivalent europium cations.
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Results and Discussion
Crystal structure (Fig. 2, left) (Fig. 2, right) . 15 The crystal structure exhibits crystallographically unique Mo 6+ cations, located at the general Wyckoff position 4g, which are surrounded by five oxygen atoms in the shape of a distorted square pyramid (Fig. 3, left) . (Fig.  3, right) . (Fig. 3, left) . The aforementioned (Fig. 4) . 2+ } strands (within the red polyhedra).
The monoclinic angle of almost 90° suggests a strong relationship to the orthorhombic crystal system, however, a structure solution in an orthorhombic supergroup of P2/c places the Mo 6+ cations right into the centers of the aforementioned oxygen octahedra. Since the maxima of the electron density in the final structure-refinement cycles remain more than 0.4 Å offset towards one of the (O1) 2-vertices (Fig. 5) , mirror planes perpendicular to [100] cannot be postulated seriously, hence only monoclinic symmetry is found. -} layers display merely symmetry 1 (C 1 ), offering the usual range for stretching vibrations of these pyramidal entities situated in the same area as found for tetrahedral [MoO 4 ] 2-anions, i. e. between 800 and 1000 wavenumbers. 19 In the IR spectrum (Fig. 6, top) two wide peaks, which both appear to be superimposed peaks each, are found between 840 and 980 wavenumbers, typically assignable to Mo-O stretching vibrations with the symmetric one at the highest energy. According to Busca 19 the Mo-O-Mo stretching vibrations of the vertex-linked regions within the oxidomolybdate(VI) layers can be detected at energies lower than 800 wavenumbers, which coincides well with another very wide band at about 760 cm -1 seen in the IR spectrum. In the Raman spectrum (Fig. 6, bottom) two very strong peaks at 945 and 901 cm -1 , respectively, are found, which can again be assigned to symmetric and asymmetric stretching vibrations, while the very weak ones between 700 and 800 cm , which cannot be detected in the IR spectrum due to device restrictions. These modes become visible in the Raman spectrum, however, in the supposed range below 400 cm -1 , but since Y-F and Y-O stretching modes are also present there, an explicit assignment of the peaks is not possible. 
UV-Vis and photoluminescence spectroscopy
Yttrium(III) oxidomolybdates(VI) as well as their fluoride derivatives have already proven to be suitable host materials for luminescence-active lanthanoid(III) cations, such as Eu 3+ .
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Doping experiments with the title compound have also been successful in yielding YFMo 2 O 7 :Eu 3+ , which shows a bright red luminescence under UV irradiation (λ exc = 366 nm). In the emission spectrum the strongest peak at 612 nm (red curve in Fig. 7 The excitation spectrum (blue curve in Fig. 7 
